Introduction
Cannabis remains one of the most universally abused recreational drugs worldwide and its popularity has increased considerably due to the recent legalization and medicinal use [1] [2] [3] [4] [5] . Sometimes, cannabis overuse can lead to malignant arrhythmia leading to cardiac arrest [5, 6] . Alcohol withdrawal following binge drinking combined with cannabis abuse can lead to malignant arrhythmia, seizure, and at times culminating in cardiac arrest [2, 5, 6] . We report two cases of ventricular fibrillation (VF) complicated with seizure caused by cannabis overdose and alcohol withdrawal following binge drinking.
Case Report Case 1
A 22-year-old female was found collapsed at home where she received cardiopulmonary resuscitation (CPR) on the spot. In the ambulance, she had witnessed seizure and her breathing became erratic. She was defibrillated for having VF. On arrival to our emergency department, her Glasgow Coma Scale (GCS) was 3/15 and she was intubated. Her vital parameters were stable, but she was acidotic (Table 1) . Her urine was found to be positive for cannabis (quantitative estimation was not available). Her computerized tomography (CT) scan of brain and lumbar puncture report were found to be normal. She was transferred to our intensive care unit (ICU) for subsequent care.
When inquired, her relatives told that she smoked several cannabis cigarettes (amounts unknown) and had several units of wine (1 unit of wine in Ireland amounts to ten gram of alcohol) previous night in a party. She was a diagnosed case of asthma and epilepsy for last three years, for which she was currently not in any treatment. She was clinically seizure-free for the last two years. She was a regular cannabis abuser.
In the ICU, she was kept sedated and received phenytoin and levetiracetam for seizure control. She was found to have prolonged rate-corrected QT interval on her electrocardiogram (ECG), for which she received intravenous magnesium sulphate. Subsequently, she was weaned from the ventilator and was extubated after four days. Later, she was discharged to the ward from where she went home.
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Case 2
A 24-year-old female was brought to our emergency department after she was found collapsed at home. She smoked several cannabis cigarettes and had several units of wine previous night (again the exact amount was not known). She received CPR and was shocked once for having VF. She was found to be unconscious (GCS of 3/15) and thus was intubated. She had a history of deep venous thrombosis in 2012 and was a regular street drugs abuser (clear history not revealed to us). Her urine was found to be positive for benzodiazepine and cannabis (again the quantitative test was not available). Her CT scan of the brain was found to be normal. She was later transferred to our ICU for subsequent management. She developed recurrent episodes of seizure even after treatment with intravenous phenytoin and midazolam. Her seizure could be controlled with intravenous infusion of phenytoin and regular levetiracetam. She was also found to have prolonged rate-corrected QT interval, for which she received intravenous magnesium as she had a malignant arrhythmia. Finally, she was extubated and discharged to home after 8 days.
Both these patients were kept under psychiatry follow-up and evaluation. To the best of our knowledge, neither of them had any similar event.
Discussion
Majority of effects of cannabis, including serious cardiac side effects, are mediated by active ingredient delta-9-Tetrahydrocannabinol, a strong myocardial stimulant, through cannabis receptors [1] [2] [3] . Cannabis has been reported to cause several types of arrhythmias due to direct effect as well as sympathetic stimulation [1] . It is also known to be a proconvulsant or an anticonvulsant agent [3] .
Binge drinking has also been reported to be proarrhythmogenic [1, 4] . Alcohol withdrawal can also lead to prolonging rate-corrected QT interval precipitating in malignant arrhythmias [4, 5] . Adding to this, the alcohol withdrawal can precipitate seizure typically manifesting after 6-48 hours [3, 6] .
Cannabis in combination with alcohol produces pronounced synergetic myocardial effect culminating in life-threatening VF complicated CASE REPORT 2 of 3 with seizure, which can lead to cardiac arrest [1, 3] . Both the patients consumed a high amount of cannabis and alcohol (although the exact figure was not known) and were chronic abusers of both. Also, to admit that, this VF combined with seizure might have been caused by cannabis overdose or alcohol withdrawal. It was not possible for us to pinpoint the exact etiology, as both factors were well known to cause such adverse effects.
These two case reports showed that the combined massive ingestion of alcohol and cannabis and the induced cardiac arrhythmia could lead to a serious cardiac event propagating to cardiac arrest. Cannabis is known to induce myocardial ischemia and malignant arrhythmia in toxic overdose, but when combined with massive alcohol ingestion and subsequent withdrawal, this can lead to cerebral excitation propagating to seizure, as both alcohol withdrawal and delta-9-Tetrahydrocannabinol can lead to seizure. Cardiac arrest in such a situation is always dangerous and has serious consequences and even can lead to fatality as known for and cardiac arrest. Timely targeted resuscitative effort can result in a successful outcome in the otherwise young healthy individuals and we should always make a positive resuscitative effort in such cases instead of losing hope. Afterward psychiatric counseling, occupational and behavioral therapies, along with lifestyle modifications can help these people to live longer.
Conclusion
Cannabis abuse can also lead to serious cardiac dysrhythmia complicated with seizure and ultimately cardiac arrest. If timely and proper resuscitative efforts are instituted, these patients can have a successful outcome. 
